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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
super-resolution writable optical mediumwithout needing 
initialization. 

SOLUTION: The optical medium sequentially comprises: 
a substrate; a first dielectric layer on the substrate; 
an active layer on the first dielectric layer and 
absorbing a laser beam; a second dielectric layer on 
the active layer a recording layer needing no 
initialization on the second dielectric layer; and a 
third dielectric layer on the recording layer needing 
no initialization. 
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[ ft it m # <» m m ] 
[ » * * 1 ] 

tDJ«Hb*»iB8«*!£»tt;-CfcoT. Hi:. 

mun-mwm ±<D?£iim t . 

m &m -mwm ±<d mm it* wu&m t . 

[ II * « 2 ] 

friB*HR*»±l=fiS*JI*HI=IIS.T^4Ct*»«t-r*fl|**1lzEKa)|0J(l!fc^ 

cm* a 3 i 

iT IB S St H li . ffi . * . §£ IM± . T;u5- 1 t?A-^^>^#A^e,tj:i)Ci:$ftiai:-r-&|ft 
*«2ftfB«©|0J«ft*gigjS<S!5fc^»ft. 
[ II * H 4 ] 

ttCEttll±l=irilftBll«Klc«iLTU«Cj:«1t*it:-r«tt**2l=ett0>«lM1b7 

s a w « * m a . 

[ » * * 5 ] 

flj IB £ - R m « ii , s * i o~2oonm-e, s ft * * * * BHtass-^Kftw*, s 
lb T ;u 5 - O A , k <b y -< * . HbV^^-^A, ^ <b ^ * > . K ft $ > * ;u , B£ ft 7 )i> 

5 * tMi k a: -f «v h «j ^ a , * b & c t £ t# t f s it * « i ic iB « a> in m it 

[ St * * 6 ] 

UESttiii, 1 ~ 1 o o n m v . m it m . s ft v ^ a . & ft s is . 8it#uo 

A , HtyjUiH. it ft 5tt m , lfttb>, B ft >f > v ^ A , Htf iUl-, 1Mb 7 > 
^ ^ > , it lb a & , y ;u ^ =. ^ A , ir ;u ;u , 7 > ^ ^ > . tMi . ¥;i/7-0 A, x ;u ju 
, 7>^^E>. ^ > v ^ A . lgfrb2 0)il±A<S#?£ftTft.&££, rf^ b ft 3 C £ £ ft $t 
i: I" 6 H * il 1 ft£tt<Z>tD*fHb?S8*tt%¥»ft. 

c m * a 7 ] 

®&m-mnm\t. w £ i ~ 1 oonm-c. s ft y st , e&ft a is - - iHb -w st , mit 

7^;-^A, Kft^T'f^. Sft^^>, & ft £ > * ;u . S£ lb 7 5 

— A % S£ IM£ i£ ft -f y h 'J A » b ft & C ,b £ ft f& £ ^ S IS # « 1 ft IB tt (D M ft ^ 
H SS 8? <£ ifi ¥ » ft , 
[»** 8 ] 

ml IB *D 8Mb * g IB fS If li , ij1~60nmt, f )\, V - "t> A » ■ t" ;u ;u , 7 ^ ^ > . -f 
> v ^ A , ig . A n li % ft b 0 ;g £ «j , An b ft & Z k £ ft IS k t -5 IS * « 1 Ic IB ft <D 
^ft^SiS<S^3t^«fto 
C tt * « 9 ] 

HtjlfitDlSft^glBilBli, y ;U "7 =. ^ A , xJUyU. 7>5 i; E>s -f^v^A, ig , sfelNli 

, * ft b <d ii £ it) ^ ft y , s -t u > , a , tu?f >. 7. x , t'xv^, v 

■)A. * IW* * ft S> © » a * ft J: y K - 7 $ ft T U -5 C t $ ft 8 £ -f 4 IS * if 8 ft IB « O) 

®mit*mtRMm%¥i&&o 
c is * n 1 0 ] 

mm®® it mm a . ±mM&.tfTmmzffi x . BUiBiD^ft^sii^^jt^^ftiis 
ft . 

fIIBt)!)^ftT.SIBIIIi(DBtrIB±S®<Dm-$S B B B*Sa)!)Si:. 
fJlBtD^ft^SIBH^O)flIBTSS0m-$g B e B tt)a()Bi:. 
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[ is # m 1 1 i 

ffi tiW, - & & m - !t£ £h W ®) m \t . i?$1~60nmT', f /Uk "7 > ^ 

>. t* * 7 X . -f > v ^ A , ft . SUM* x ^ftb<D;IS^fr*ft3;:<h£ftfa < !:^.SIS# 

*i o izu&o tarn it* m 
i m # is 1 2 ] 

hu is m - r is- % - us n ffi a H li , JU JHt $1 b ft & C «t £ t$ ts t -r & IS # iS 1 I IB ft 
0>ft»Hb*g8ftft3fc£»t*:. 
[ IS * IS 1 3 ] 

ifillB^l'JMbfeli. S b 2 T e 3 . SnTe. PbTe, GeTe-Sb2Te3*H*i 
J£ 1fc . Dt^li, GeTe-B i 2Te 3 Jt a H B i^«Jtfc4Ct$^attSII*II1 2 |C 

IBt&®ft»Mb*Mftft£SS!«tt: e 

[ IS * IS 1 4 ] 

SES-atfJ-fiflSBlllt. H£A<1~60nmT', n D b « : i SB 

« 4: * » * * 1 OI=Btta>tD«HI:?£&jBft£¥ftK{t. 
[ IS * « 1 5 ] 

ft! IB /\ O y ><b & I* , ZnF2AWF3, K F % C a F 2 ^ N a F N B a F z - M g F 2 

, L a F 3 . sUMi L i F-c*ft^t*l#at-rsB|*Jii4iclB«a)t!i»!ft^5jB*« 

[ SI * * 1 6 ] 

SfES&HStftJil*. S$2~80nmT*. S lb y Si . ib E f D v - ~ SHb W Si . ^ lb 7 
;u = - -t? A , 8Mb y 4 St s Ht y ^ 7 _ a . M <b ^ $ > , » ft * > * ;u » Bft7^S- 

^. *i»ttifc-f ^&ft*ct*«»tt*»*«iiciBt6o)a»nt^5 
m » ft % m % <* o 

[ is * « 1 7 ] 

ic « $ $ ft r in s m u w m £ a t 5 c t £ & m t ? * is # is i k ib » <o ft m it * g m 
ft ft & j» (* 0 

[ » * * 1 8 ] 

mmmwmmtt . at . a . &nb y st . >r -r st . a iw* & ^ 7 ;u 5 - -? a . & e> ft 4 c t 

*ft«fr*»#« 1 7 l=etta>ft»Hb?S&ftft%¥JH*. 

[ is * * 1 9 ] 

ffi tB ft jr it * m ib ti m i* x <v * u > y i- j; y » * 3 *. -c 1* *■ c t £ ft a <t * * is * m 1 

lcIB«<Dft»Hb*gigft«ife!£}H*. 
[ IS * « 2 O ] 

ST IB ft JW lb * S IB ft B It $g Hi S & H V & * C £ £ ft IS £ ^ & IS * iS 1 K IB « <D S) M it * g 
[ IS * IS 2 1 ] 

3t ¥ 1t $S IB il « 1? o T . ft XI9 ft 7 £ B.B j| £ ffi ft (ft % ¥ ft & £> ft V , mi f B S ft # 3t 
^ t« it li , U - - % S lc ifi $ -T ^ ff IB ft 8i lb * £ IB ® m <D ~ 75 <D f'J I; (i S L . fj IB % ^ 

tt $8 ib » *$ » i* a ft .* k «k y . % m ts « % & * « # * -5 c t r* * , ^ ib ib it n 1* $g ma 
[ is * is 2 2 ] 
% - m m m t . 

«!r ib m - 01 m 1 ± © 3 14 if t > 

frt>UZZt£ftmtt%m*iM2 1 ictBmw^^iS^IBS^fto 

[ is * is 2 3 ] 

m ib m - m m m i* , n$io~2oonm-e, sib^^si, «snbsr D s --^<b'7-'rsi. s 
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i-^A, =E IMt Sit 4 V h 'J -5 A , j&*f,fc4C££l#ai-r4II|*a2 2|::E«®*^ 
It fg 12 ft & 1* „ 
I II * « 2 4 ] 

biJ K iff 14 HI li , IJi~ioonmt, £ 1b m . i$ lb /< i> ^ A . S£ 1k a 18 s M 1b # 'J 0 
A , K 1b y ;u "7 — ^ A . K 1b St m . & 1b -b u > . it 1b > v ^ A , & 1b t ;u ;u , Bft lb 7 > 
1 > . & 1b 6 * . f ;u t - O A . f )\, )\, . 7 ^ * * > . iE iMi . y ;u v - ^7 A . x ;b ;u 
. 7 > ^ * > . fflfr&20Ja±jb<aiR*;h.-Cfc5£*. 4>6«5:i6»i 

t f 4 M * « 2 2 IZ 12 « <D * ¥ 1f n 12 IS ftft 1* o 
[|)jt|2 5 ] 

tttE*-ft«lll*. W 3 1 ~ 1 oonm-c, Ht^r-II. IS 1b a f Q v - ~ it 1b ^ ^ . g 1b 
t;us-^a, ^lb-Wist, g lb y ;u v ^ ^ a . g lb $ > , 1Mb $ > $ ;u , nt7*s 
_-t?A, £ in li g£ 1b -4 v h 'J ••? A . ^5>ft*cfc*»*t-r*l|#*2 2i=|E«©*q6fll 
« 12 ft « 1* c 
[11*12 6 ] 

mf 12 «D Jtt 1b * S 12 ft n I* . Ml". IS A fi Bb H £ d it T 1^4 Z t £ ft ft. t t -5 If # « 2 1 lr 
s2«©3t^««Eft«1*. 

[ hi * a 2 7 ] 

ft! K tU 1b =F 5 E ft Ji li . IM~60nmt, y ;u -? - ^ A . ;u ;u . 7 > 5 1 =E > . •< 
> v ^ A „ a s & LMi , * h. b £D S £ . fr&fc£Ci:£ft&£1--&{S#il2 1lzSB«a> 
3fc^ffi«Efti*1*o 
[ 11 * m 2 8 ] 

hU 12 ® m 1b * s 12 ft m li s y ;u v - ^ A . x ;u ;u . 7- > ? * > , -f > $? A . _« » °UMi 
-E- it b © ;i £ ft . ^ b i U , jg ic , -Jz lx > , 118. ^ 'J ? t- > . X X , t* X "7 X . /< -r v 
-^A, "fcuii^-tit>(D;I^#ilicfcy K-^**iT^4zi:*^ISfri.SI*a2 7|z|B« 
(D5t^ffi^f2ftJ«1* 0 

t si * a 2 9 ] 

BUi2$£H*$B)lili. J?^1~6 0nm-C, >r;UV-^A. ^JU/U. T^T 1 ^^. t*X7X 
, -f>*;?^A. IS , HtlNli. ^^f,©;-g^^^e)'ii.C < !:$t#|g{<!:-r4If*il2 6lc|2« 

[ is * a 3 o ] 

ffi 12 tS b b b ffl «i « li > T-^;Hb«j^&<f*ct*»«fr*Bl*a2 6 i= 12 m <n % ¥ « IS 12 

fta#. 
[ » * a 3 1 ] 

flF E ■?■ ;U ;Hb & I* » S b 2 T e 3 \ SnTe. PbTe. GeTe-Sb2Te3&HSfi 
I^LMi. GeTe-B i 2 T e 3 ft 3 ijfi fig ^ t? fc ^ C i: $ ft © i: 4 If * a 3 0 \Z 
Etta>.ft¥fltttEfftJ§{*. 

[ ii * a 3 2 ] 

15 E m - S ^ % - tt b b B ffl S6 1 li . Sfi ( 1~60nmt, '\0?>itti!frt>ti;&Zt£ft 

ttt-r*Bi*a2 6icE«(D3fe^«ffiEft»i*. 
[»*a.3 3 ] 

fj 12 >\ay> lb tllis ZnF2AWF3, KF, CaF2< NaF. B a F 2 » M g F 2 
, LaF 3 , S^liL i FT'fe4CtJ^fttt4R*S32|:ffiK©*?f«IE»!Sft 

o 

[ a * a 3 4 ] 

*EtO«Hb=F5EfiBliX/<^^ 'J > y I- .fc l J Jqfe $ T •& C i: £ f$ IS i: -5 IS * a 2 
1 l=Ei60)3fe^WaEftj«1*. 

[000 1 i 
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ox- . ® \z % tomtom m z mi^tzmM ft trot & ft . 

[ 0 0 0 2 ] 

[ m $ cd & tfj ] 

ft 3* Ifi It J£ (* (CD, CD-R. CD-RW, DVD^) I* . *H$!) U > X I:: <fc y ffi ft Jf |c 
BB»**l4U-if-3t$ffl^r. ft 3* Ifl I£ * « # £ * ft , ffi II £ CD * # * (ma r k 
s i ze) li , b — If — ft CD ;J$ § (A) irb>XCD|l3Pgfc (nume r i ca I ape r 
t u r e . NA) KJ:oT;*£ftls]flrPgJ l il (d i f f ract ion I imi t) , Ell 
*> . 0 . 6 1 A / N A IC J: y $| Rg * £ It ft „ C ft I- <fc l J . IB ft & CD X # £ * X* JR M l= tt ^ 

l , ft ^ e m & & cd te ft & s £ it jq $ -t* ft to . s«*©*s£ttjfi-rsA*, a lm* , u 

>XC0N Aj^t < tli, LA^L, h'ilDVD-R (d i g i t a I ve r s 

atile disc recordable) lit (A = 405nm, NA=0. 85 
) K £ T* & Jl L- & . b--*f-ftcD;££li, ^\zm<?i>Ztt)<T'£-f. U > X CD N A t, 

[ 0 0 0 3 ] 

# ¥ «B tt » {* © IB ft SSJI IZ It » * 1* ft fc » . ifi & i§ ft 3* ffi ft ft ffi ( n e a r-f i e 
Id optical recording technique) tffflStl, {) i If 
, i5Sllltlll'>X (nea r-l i e I d solid immersion I 
ends. S I L) $^f>. tf SifitllitfilSi (scanning near-f i 
e I d opt i ca I mi c rose ope. SNOM) j£ & E tfi fe ft „ L A N L , -h 

, H ffl W t? li in „ 

[ 0 0 0 4 ] 

± & © S SI lc Bfl L . I 7lc g - > W7JH#£&#1 998*I=*1#KX|R1** 

SL. 2 0 0 0 #l:li, » * 9 - , IK, ft S K . jf«it^M2SXaL 
T ^ ft . Z^bC0«f^li> ifitt***r*Cttftfflcte^-C» SttfJilKLtl^. 
[ 0 0 0 5 ] 

ii if. SMb tg (Ago zmi^tz. teiso mM&ft¥&fe®®'ik (su Pe r - r e n 
s ) t ifi tm x h ft . m <s m ft ¥ m » i* , n ic , ^ to it £ is it ^ # y a - * * - k ( P r 

e — g rooved po lyca rbonat e ) 3Mfi 1 0 , I J |>| 1 3 0 n m CO Sift 
5IS--Sfty'(Sgf 1 1 2 . H £ ft 1 5nm©AgOS14Hl4. i$Jt|4 0 nm«) 
8Mb £ fp v - - & ft ^ -< Si K H If 1 6. I$$52 0 nmCOT^JI/^TXG e 2 Sb 2 -T 
esfttCII|B, J?$#J2 0nm©«HbEfa--|£ft>r'l'§?§Kmjf2 0. £ & ft . 

k * a ij o ft. s it ■ 1 4iiu--y=-3fe^PiiiRLT, ifi »'« ± c. m ft ? 7 X 

[ 0 0 0 6 ] 

$ <t © is s i* , j£teJf$jfH^ u-+» 5 -jt$i»ii5c-rftc b--*-ft*<;si£Ji£ffi : i&-fft 

B# . ft 3* ifi t£ il 8 g I* . ;S14B(7)SS^7XT|cJ;yii5i$ftft 0 £ o T , ft ^ P «f PB H 

ck y £ t> ifi ft & *< # f> ft ft . h i= , * ^ ft 14 ± © * tg j& « ft t m ft ft , u - if - ft 

tfSttlfl-ISft-rftft, X*JU=?-#*l*#^X#fli (gauss d i s t r i bu t 

i on) -e . HJ$£5ta«tii. 3 ft If ± t? S g # *p tz t; £ # fcb x L £ 5 . * . S ft If © e 

31 li . $ n » fia & cd a g k <k ft cd r* . g & ft a ft t t? a it -r ft u - - e - a i* m & ft m. 

a**tta.Ti**. c ft ic ct y , 3 ft If <k Ifi ft If © ft Si g # ftii m ft 2 $ A< ft 5$ g 

»*i=*oT,tft-*-*fttt*fiifflL. sfifticDiiai^s^a sfg a ft -r ft . 

[ 0 0 0 7 ] 

JSjHjSt>P}$t^Jt (carr ier to noise rat io, CNR) ^SS^ft 

fc to . ft ft to M ft x n. t ln 9 t cd A< It (t * ft it ft If tt p> l N o Sfi ft B 1 8 li , m x 
*J^-l:J:y , # £ H ffi An p, « H S iz t ft . LAa, » CD jfi H? ft A £ I ft I* ID $j ft 

ilKBitffcy. « 5. tf. 20o\;a>«ai*fi»ttifi»*5t*«<*<D5Sttiii4i=yy 

-v$UJ. M lc , VI m ft IS CI li S « T- . «| IB ft X 8 li B# A< ft . 
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[ * « It £ *1 ] 

"Super— resolution structure for optical 
data storage by near — field optics" ( W H • % ^ 
tiaiftfS^^^SPIE 3467, 282) 

[ IMf It X flt 2 ] 

"The Characteristics and the Potential o 
f Super Resolution Near — Field Structure" 
(Jpn. J. Appl. Phys. Vol. 39 (2000) 957-961 

) 

[ 0 0 0 9 ] 

ft * K <D IB ft € l~ «fc y , ^*Q<D!Biilf£tt!f-f£ 0 « # » « * it ( s i gna I to 
no i s e r a t i o, SNtt) 14 & J| 1= ± * L , H*© I $ 15 flS „ * IE W 
14. gil37. h * « * T? * 5 , ^»!1t^M(Dia««»^^ipI^S3fe^Jitt:^tiffi-r*C 

[001 0 ] 

±I©IM$Iit^fcft, * IE 14 . I-lBJtLT, 4l!)XI!ft?S«>iBffft%¥J&{*$ 
« tt L , K II ft: 14 . mmt. *«±©*-»*Ht» *-R«H±©Sttilt, flJ IB S 1i 
Jf±<Dfg-Rlilf<t, m-^mS±0«5»!ft^gfBIISi:, M ft * g IB f t H ± <7> f& H R 
lit, b ft -5 . 
[0011] 

* * W l= J: * i . <f#£f£*IBt6l$. &8Hb*g<Dig$&jt^»ttl4:hyxy-;Utf>;S1± 

*i»it. a* x ft * * a* -5 . * o x , jBKiBt>sa®?iet^«iy. 

& # *>< pI fll ft % ¥ flt i* A< tt b ft £ o lie. 10 KB ft * H IB ft If 14 . «J JW ft X 8 T* , « a.tt , 

t4. II:, Ji««*i|'»#fflSNtt*<StS*i4. 
[001 2 ] 

tDMft*K(D»***¥MH*l*. » = K*l.±l=»J«**ifcfi«tJii:, £ St If ± K ft* /£ £ 
hfciiSSlt, * K ft * *. t * . K £ » If 14 . §S , £ . He IM4 . 7 ^ 5 - ^ A - f 
£ > £ * b ft 4 . 

31 - R « If 14 » H$10~2 00 nm-(?, S ft >r f St . SftltS-liSfty ^ £ ft 7 

;u s - ^ A , Kib^-fl, £ ft y ;u v =. ^ A . S ft ^ $ > , 88 ft * > * ;u . IS ft 7 ;u 5 - 

SK I* 14 It ft -f h 'J ^ A , b ft 6 . 
[0013] 

3 tt * I* » $ 1 ~ 1 0 O n m Tf » & ft & . Sft/^tvOA. tt ft 5 IS , & ft iS ') O A . M 

it f ;u v =. ^ A . H ft {tt * . S? ft -fe u > . HbOv-JA. K ft x ;u ;u . K ft 7 > ^ ^ > 
, it ft S * . f ;u -7 =. ^ a , t- ;u ;u , 7 > > N s& i> 14 , y^7_9A, t- ;u ;u . 7 > 

^ * > . -f > v ^ A . Sfr b 20ia±A<ItRSHt4S^t, b ft £ . 
» - R « JI 14 » iJl-IOOnmt, g ft -tr >r 3t , ft S 18 - X & ft *r -f 3?i . £ ft 7 ;U 
= ^ A . Ift^^I. SftV^V^^A, g ft ^ * > , §£ ft $ > £ JU . Hft7;U5-^ 
A . 16 14 H ft 4 v h y O A . A^ b ft -5 . 
[001 4 ] 

*!)^ft^SSBItll4. Hai~60nmT-, ^;U;U, 7> ; f ; E>, <>v 

^ A . fl , * tM* . * ^. b (D ;g ^ Hi . b ft o JE (c . tl/X ffi 18 , ^ y ^ t > . x X 
. t'X7^, /< i; -t; A . 5& l> 14 -e ft b CD ;I ^ % \z J: y K - ? $ ft T L> -S . 
[001 5 ] 
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^sfBi$so)TS®ir. n m t . j 1 1: i x 1 „ m - & i; m - *s n *i ji 

ttlJ 1 - 6 0 nmt, x^UJU, 7 > ^ > , t* 7. 7 X , ^v^A, ig 

. s£ iMi , f <i b © i p ^ . b ft „ $ f = . m - s. m - $s n «e s& n i* , t ;u . -r ft 

fc> *> . t ;u ;u <b to h M til £ *t x Z> $ £ it . m t ;u )\>it to It . S b 2 T e 3 . S n T e 

„ PbTe, GeTe-Sb2Te3*l84l. s£ IMi , GeTe-Bi 2 T e 3 * H 
l§ « *l T fc 4 . I* li . S-JlJizeiffl||iliiJA<1 - 6 O nmf, /\ D y )/ jt |j 
A'' b fl2 $ $ +1 » '\ a ? > it to It , ZnF2AWF3, K F , C a F 2 , NaF. B a F 2 
. MgF 2 *Lal r 3>s£l'MiLiF-Cfc6, > 
[001 6 ] 

% - s. if n - $s n it a 1 ii , a e a a S « isgsii, tDNHb^seaji^HfstDfSAfli 

it , SIS (I a t t i ce cons t an t) , S. IS V) W it * 9 M \Z ft W, 

9 tt £ # * T U ft 1+ ft li ft b ft . 

m = mmm\t. w$2~80nm-e. mvcr -r m % m. it a - - & it *r < m . s it 7 ;u 5 

- ^ A , ftlb y fit . § to y ;u ^ -7 A . g lb ^ $ > , ^ <b ^ > ^ . It lb 7 ;u 5 - *7 A 
. iltttlft'f 9 h.'J ■JA. b ft S . 
[001 7 ] 

a«8<b^H©JS««3t^«{*li. S lz . ftMtfPJI$ftx.-cli&. fft «4 «P II I* « Ig-. » - 

. i^iiiioJ:. sE im* t iz m m * *i -5 „ I* . mmmmiti^-r <om mm mizm 
s $ ti t i* 4 o m - . m - , m h t§ m ii © p B i k j& $ $ *t 1 a „ *i jsn n ii . # 

. IS, ftlb ^ -f i!§ . WSi. Hfc7^5-7A, A^ b ft -5 . ftlglHb^glBltJf liX /■? $ 
'J > y |= J: iJ»j£$:fifet§A$&J|-e&«. 
[0018] 

ft*«a*«x-c^**qtfli«ci»ji(**iiiit-f*. z o) mm ® ft ¥ ® & \t is - v - ta m 

\z ifi & 1- £> *JQ $ lb * 9 IB IS H <D - 7J <7> « ic ft ft L . ft ¥ 1ft $E IB It m li . i® M & lz «t y . 
3fe*1t«*»*»#fftCti<T?*, ml IB IB II € li ^ b% IB m M X & -6 . 
[0019] ' 

mu&%&ft¥®&\t . m-mmm t % nex-iiiiosfiii. irtBSttji±a>« 

-Slii, i'biS. BlIIBII-litt^li, »$1 O~'20Onmt, S^WSt, fiS It 

ffi^-^HS^by-f*. SlbT^s^^A. ^^b^-rm. mit f ;i<7 ^ -7 A . S1b^^>. 

6 <b ^ > ^ JV , K<b7JI/5-->A. SiMiMfc^f y h'J 7A, ^c,)S4. 

ml IB 3 It m it . V $ 1 - 1 0 0 n m r- . SMb m . lb ^ ± v -7 A % M it a tt „ iib*"'J 
A . itlby^^-^A, & it Okm. Mitiz\s>. Mit 4 >v ^ A , Hbf iMk It lb 7 > 
^ t > , S -lb 6 & , y^V-'iA, t- ^ , 7>f ^V, s£ l> li . f^7;9A, t- ;u ;u 

[ 0 0 2 0 ] 

BtSm-^«Hli, J?£l~100nm-C. M it >T 4 m . fa it g. & - - & it 7 4 M . M it 

7 n> s - O A . ft lb -f m . S <b y ;u t - -7 A . m.it=? $ is . It lb $ > * ;u , || ib 7 ;b 5 
=. -7 A , s£ IMi m it -i v V 'J <7 A . An P, )5f . 

fllBa^lb^SIBiSeii. Mlc, Jibuti Jf.£ti§ a. T l> £ . «IIIB*!)W<b^SfB$Slili. Jl 
$1~60nm-C. y^T^^A, x^il/s 7> i 3 L: E>, •< > V A , WL I Mi -t b 

© s * « . a> e, «: * . torn. ®Mit*9vimm . s n e k ^ ft t* <d « ^ ii . an ib m - © 

[ 0 0 2 1 ] 

[*B^©H<i£(D^«] 

L O HJi5 <J> M 6 ^ * If . H*#JHI=LftA<&*6l=lfL<lftWr*. 
[ 0 0 2 2 ] 

02 ii. *&wo&®it*momMmft¥&K£7jitmxtf>-ox. m 3 ii . g * * % $ K 
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m 2 s.um 3 ^#B§-r % t . w\t. m\~. & 1 o o t . inooiroi 

$1 0~ 2 0 0 nm<D|-K|g1 0 2 £ . XtRIH 02Jl(01S 1 ~ 1 OOnmO 
Still 04L fiij IH 3 14 H 1 0 4±©IJ 1-1 O 0 n mlDlZStl 1 06i, fg ~ 
0 6±fl)f J 1 - 6 O nmOaHb^SSflSU 08i, %#Hb?£IBiKJI1 0 
8l(DS^2~80nm(DlHSti1 1 Ot> |g . # . DUMi . T^S-^A-^^V 

£ £ * ft -5 s « n 1 1 2t> m m ft is n 1 1 4 t . ^ b 5 5 . 0 3 ic as 1* t , # # 1 2 

0 It U > X , 1 30IJ 2 00~8 50 nm(!);lfiflitU5l/-1f-jtJSt o 
[ 0 0 2 3 ] 

m « 1 0 o i* =f tb m £ wl it tz m m <o # u * - # * - k « e. ft * . m - si « n 1 0 2 ui 
«[ioo±i=»j«$*l. gib^-r*. <gs it a « - m it >t 4 m , m it 7 ;u 5 - o a . gHb 

y -f St . S 1b y ;u v - 0 A . ft it $ > . K 1b * > $ ;u . Ht 7 ;i s - ^ A . a l> 1* St it 
■< 7 h U ■) i» , b ft £ , 5 14 Jf 1 04 Ii . I-gil 1 0 2±|:ii$$ti, £ 1b IB , m 
it /< r v O A . K 1b S f8 . H 1b # 'J O A , m. it ? )\, v - O A , SMb «tt 3ft . M it -b U > . Si 
1b ^ > v o a . it it =r )\* )\, . m. it t > =f- =e > . ii 1b S * . y ji. 7 z >) i» , x ;u ;u . 7 > f- 

> . jft IMi . f )\y -? - O 1* . =r )\> )l> . 7>5^>s -< > v 0 A . ig ^ b 2 O ± A< I ^ 

? *t x ft & £ # . b ft -5 . j§ 11 ji 1 o 4 ii. » t a, ^ ( a im± k * at y ) © m . u — 

- 3fc £ "» 4X L . i& m « % ^ % S . Sft IH2 3fe 3* 2£ & m X 1b £ £ C . II^7X7BSL. 
o * y . Mlc. Izlti 1 oeiiiStlBi o 4 ± i: 

[ 0 0 2 4 ] 

awib'F^fgiSBi 08 1*. y ;u "7 — ^ A . ^;u;u. t>^^>. ■Ov^ari/I, ift 
^ tt . t*i&©S^ft-cft«. ff * L < li . tiiMit^mtzmmit. ? )V =. ^ a . ^ ;u ;u 
. y>T ; E>. -f>v^A. IS . s£^li-e^b(D;1^^)T. -trU>. ffi IS . ^'J^^>. 
XX. t'XVX. /-C^v^A. sKlWi-eftbail^&tDK-^&JBIc^y. K-^$+tT 
i^. DJUb^IIBIH 1 o 8 ii , o'6±l:x/W* U ^y**.4uil:J: 

y » is * *i . ts 3 « s r* fe ^ . o * y . ^ » ft n& x * ju * - ic j: y . «g m <b s e « s 1 

0 8 * ud m ib + i> & m ft o 

[ 0 0 2 5 ] 

lo m it * m as s * n % t ^ fc ^ . a 4 ic * t * => \z , m - & s is a n 1 0 9 a? id m it =f 91 
ififijii o s <d ±m&izBf$.z n-faikmmm'i o 7 it* mmmm i o a o>t 

SSlC^m^+lTLN^,,, X-StfX = ttA4ini 1 0 9atf1 0 7I4. J¥$1~60nm 

•e . y ;i/ 7 - a , t-;uju. 7>^^e^. t'xvT.. -f^iJ^A, IS , ifti^ii-ttibCDjl 
d » r * 4 . m - R IK m - $S a. IS Sd S ;u ;u . -f ft t? *. . x ;u ;Hb ft r- & £ *i x 

l|-&li.S-T;U;Hb!K!lli. Sb2Te3. SnTe. PbTe. GeTe-Sb2Te3 
ft H J* . * IM* . GeTe-B i 2Te 3 £H*flj£%IT-fc-i>o iftL^li. f-itfll 
^ H IS 8ft S li S £ 1 - 6 0 n m X' , /\ o y > <b b J$ $ tl . M a >f > 1b ^ Ii . Z n F 
2 A W F 3 . KF. CaF2^ NaF. B a F 2 » M g F 2 » L a F 3 . ilScLMiLi FT? 
fc^,,m-SU:||-iSaiSSt)»(Dtt«Wft0iJ<!:Lrii. Sb 2 Te 3 )i-Cfei)o Sb 2 T 
e 3 Hi . $o H lb 0) x tf — K 3 < . ^Sik;IS^iu 0 * , 'J 
> BS » x g ic fc ^ T . Dl»i1b^gsBISl£. 5*<t6aib-*-&c*tfT»**. SHgimJl 

1 1 otttDffiit^seaiii 08±icff$^$^. m-siSHi 02iiscttfii»U4. 

[ 0 0 2 6 ] 

Mlc. #!£!«1*<D&S5t11£3!<§-f.5fctf>. fft « » 11 (0^LftL>) A< ^ - m 1 H 1 0 2 
fc * ^ R * ■ 1 0 6 fc ©« . jDt^iim-K«Jli06tm = gl®Jli 1 otoB, iftt^li 
» = R * ■ 1 1 0UW11 1 2 i © IB . KM£;h.-Cl*-5. Xft « « Jl 12 6 . IS. ^1b^" 

•y-f'S. iftL^liKlbTiUS— OA. A^bft'So 
S St m 1 1 2li. j^^DRilX. ffi |k L . **|6ia«:0»*L^fi»*«tt1-ft. tt 81 ft K il 1 

1 4»uvjttBftRit. *0J«itT»a«ft*i|6*iiitjft*n»©y^--s?^?)ftH-r« 
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m 3 ^tit^i, *3£w<D®mit*m&m&ft¥m&<DttM* *-xaa<isij^^ 0 

m * it , 3 0iiu>Xi 2 0*ltTSiSL. tom. i-Itl 1 0 2 i 

SHU 04iICTfiJin. tSffllk^lllBSI 1 O 8±l:ltt^ 0 b - -tf - 5fc 1 3 

0 iz «fc y fig £ *v to $j it * S IB IS m 1 o 8 - $p # li , S £ ± » * 4 . fS 14 M 1 0 4 
I* U — -tf — 3fe 1 3 0 £ d£ iR L , SS^XTjfitgilx&g, ^LM**^#»»a»**i:* 
„ 1 Ic , fc) »Hb * S IB IS II 1 08l:J:ya*t#*ii57-^^-fXli, IS 8t RR # <fc y >h 

a * * » j* -r * . att©ESBiito«nb^seejii=«fcyfts$*i.-6. s n it i* & g w k 

[ 0 0 2 8 ] 

■e&«0^l!)^;-Sfe^JjD^-i)Ci:A<T-#. ^-DT**B^(Dffiiil5HI*, ft I* » # © IE ffl T! 

[ 0 0 2 9 ] 
[ 16 H <D ft X ] 

ii^*t$t^Jtl*5cS!lfl<)lC±^L-, !« i* 0> # ft & fi , & SK it =l X KD«*4<Rjtt-efc« 0 

[ ® m © @i m is t» ] 

[01] to *0 © fl -fi( &%¥ifi«J|tt&«>BriiiBTfc*. 

[02] *&H ft ?£jBff{fe%¥tt{*®»B-?&&. 

[03] *fti»a>lO]tli1b7Sa«ilE%¥ttft:®BI»«$$$-rBT*fe«. 

[04] * n w <d ® m it * w tzm m <d m m ® v & z * 
[ » * <r> m m ] 

1 0 , 1 0 0 : a ffi 

12, 16. 20, 102, 106, 110: §111 
14, 104: SHI 
1 8 : CSI 
1 1 2 : 5 « 1 

i 1 4 : mrnum® 

1 0 8 : IJJ KHb ^ H IB H If 

1 0 7 . 1 0 9 :g&)i8jl 

1 2 0 : b > X 

1 3 0 : U — +f — jfc 
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